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PURPOSE: To provide a device and method for mounting 
solder ball by which a large number of bump forming solder 
balls can be collectively mounted on the electrodes of such a 
work as a chip, a board, etc., with high efficiency. 
CONSTITUTION: A large number of solder balls are picked up 
from a solder ball supply section by vacuum suction by 
lowering and raising a suction head 2 above the section 1 1 . 
Then a flux contained in a flux supply section 40 is made to 
adhere to the picked up solder balls by again lowering and 
raising the head 2 after moving the head 2 to a position 
above the section 40. Thereafter, the solder balls are 
mounted on electrodes on a board 51 by lowering and raising 
the head 2 after moving the head 2 to a position above the 
board 51. A first line light source 38, second line light source 
56, light emitting element 58, and light receiving element 59 
are provided to the moving path of the head 2 so as to 
detect the occurrence of erroneous pickup, falling down, and 
erroneous mounting of the solder balls, etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




CLAIMS 



[Claim] 

[Claim 1] two or more adsorption for being the loading equipment of the solder ball which carries two 
or more solder balls in the electrode of a work collectively, and carrying out vacuum adsorption of the 
solder ball on the inferior surface of tongue — with the adsorption head equipped with the hole the 
aforementioned adsorption — with a photodetection means to detect the light which invades into the 
aforementioned adsorption head from a hole The solder ball feed zone which supplies a solder ball to 
the aforementioned adsorption head, and the flux feed zone which supplies flux, the work positioning 
section which positions a work, and adsorption of the aforementioned adsorption head — with the 
abandonment section which discards the solder ball with which vacuum adsorption is carried out and 
flux adhered to the hole An adsorption head move means to move the aforementioned adsorption 
head to the aforementioned solder ball feed zone, the aforementioned flux feed zone, the 
aforementioned work positioning section, and the aforementioned abandonment section, 1st optical 
irradiation means by which the aforementioned adsorption head irradiates light to the inferior surface 
of tongue of this adsorption head in the process in which it goes to the aforementioned flux feed 
zone from the aforementioned solder ball feed zone, Loading equipment of the solder ball with which 
the aforementioned adsorption head is characterized by having the 2nd optical irradiation means 
which irradiates light to the inferior surface of tongue of this adsorption head, and a loading mistake 
detection means to detect the loading mistake to the work of a solder ball in the process in which it 
goes to the aforementioned work positioning section from the aforementioned flux feed zone. 
[Claim 2] It is the loading equipment of the solder ball of the claim 1 publication characterized by 
arranging the optical irradiation means of the above 1st between the aforementioned solder ball feed 
zone and the aforementioned flux feed zone, and arranging the optical irradiation means of the above 
2nd between the aforementioned flux feed zone and the aforementioned work positioning section. 
[Claim 3] The above 1st and the 2nd optical irradiation means are the loading equipment of the solder 
ball of the claim 1 publication characterized by having the photogenesis section of the shape of a line 
which makes a longitudinal direction orientation which intersects the move orientation of the 
aforementioned adsorption head. 

[Claim 4] The aforementioned loading mistake detection means is the loading equipment of the solder 
ball of the claim 1 publication characterized by detecting the solder ball which remains on the 
aforementioned adsorption head, without being carried in the aforementioned work. 
[Claim 5] The aforementioned loading mistake detection means is the loading equipment of the solder 
ball of the claim 4 publication characterized by having ****** which ****s the photogenesis section 
which irradiates light along the inferior surface of tongue of the aforementioned adsorption head, and 
this light. 

[Claim 6] The aforementioned loading mistake detection means is the loading equipment of the solder 
ball of the claim 4 publication characterized by being arranged between the aforementioned work 
positioning section and the aforementioned solder ball feed zone. 

[Claim 7] The aforementioned loading mistake detection means is the loading equipment of the solder 
ball of the claim 1 publication characterized by detecting the existence of the solder ball carried in 
the aforementioned work. 

[Claim 8] The aforementioned loading mistake detection means is the loading equipment of the solder 
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ball of the claim 7 publication characterized by being a camera. 

[Claim 9] After applying flux to the lower part of two or more solder balls by which vacuum adsorption 
was carried out on the inferior surface of tongue of an adsorption head, the adsorption which is the 
loading technique of a solder ball of carrying this solder ball in the electrode of a work collectively, 
and was formed in the inferior surface of tongue of an adsorption head — with the 1 st process which 
carries out vacuum adsorption of the solder ball, and takes it up to a hole all aforementioned 
adsorption of the aforementioned adsorption head — whether a solder ball carries out vacuum 
adsorption and was taken up by the hole with the 2nd process to detect On the inferior surface of 
tongue of the aforementioned adsorption head at the 3rd process which applies flux at the lower part 
of the solder ball by which vacuum adsorption was carried out, and the process which applies the 
aforementioned flux The 4th process which detects the existence of the solder ball which fell from 
the aforementioned adsorption head, The loading technique of the solder ball characterized by 
including the 5th process which carries the solder ball by which vacuum adsorption was carried out in 
a work on the inferior surface of tongue of the aforementioned adsorption head, and the 6th process 
which detects a loading mistake of whether all solder balls were carried at the aforementioned work. 
[Claim 10] It is the loading technique of the solder ball the claim 9 publication characterized by 
performing the 1st aforementioned process again in the 2nd aforementioned process when a pickup 
mistake of a solder ball is detected. 

[Claim 11] It is the loading technique of the solder ball the claim 9 publication which is made to move 
an adsorption head to the abandonment section, and is characterized by discarding the solder ball by 
which vacuum adsorption is carried out to the abandonment section on an adsorption head in the 4th 
aforementioned process when fall of a solder ball is detected. 

[Claim 12] It is the loading technique of the solder ball the claim 9 publication characterized by 
discarding the solder which remains on the aforementioned adsorption head, without moving the 
aforementioned adsorption head to the abandonment section, and being carried in a work to the 
aforementioned abandonment section in the 6th aforementioned process when a loading mistake of a 
solder ball is detected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment and the loading technique of a 

solder ball of carrying the solder ball for forming a bump in the electrode of a work. 

[0002] 

[Prior art] Carrying a solder ball in the electrode of works, such as a chip and a substrate, heating the 
carried solder ball, and forming a bump (vegetation electrode) melting and by making it solidify by the 
electrode is known. 

[0003] Moreover, the technique using an adsorption head as technique of carrying a solder ball in the 
electrode of a work is learned, the adsorption by which a majority of these technique was formed in 
the inferior surface of tongue of an adsorption head — it is the technique of carrying a solder ball in 
the electrode of a work by carrying out vacuum adsorption of the solder ball, and making it performing 
down / elevation operation at a time for this adsorption head to one hole in the upper part of a work, 
and according to this technique, many solder balls are put in block and it has the advantage in which 
it can carry in the electrode of a work 
[0004] 

[Object of the Invention] However, now, all the systems of the above-mentioned conventional 
technique using an adsorption head are in the actual condition which is not yet established. 
[0005] Then, this invention aims at offering the loading equipment and the loading technique of a 
solder ball for carrying out batch loading of many solder balls at a work using an adsorption head. 
When it confirms whether the mistake has occurred in each process after an adsorption head carries 
out vacuum adsorption of the solder ball and takes it up still in detail until it carries in the electrode 
of a work and a mistake occurs, this mistake is recovered quickly and it aims at offering the loading 
equipment and the loading technique of a solder ball which can continue loading work of a solder ball. 
[0006] 

[The means for solving a technical problem] for this reason, two or more adsorption for this invention 
carrying out vacuum adsorption of the solder ball on the inferior surface of tongue — with the 
adsorption head equipped with the hole adsorption — with a photodetection means to detect the light 
which invades into an adsorption head from a hole, and the solder ball feed zone which supplies a 
solder ball to an adsorption head The flux feed zone which supplies flux, and the work positioning 
section which positions a work, adsorption of an adsorption head — with the abandonment section 
which discards the solder ball with which vacuum adsorption is carried out and flux adhered to the 
hole An adsorption head move means to move an adsorption head to a solder ball feed zone, a flux 
feed zone, the work positioning section, and the abandonment section, In 1 st optical irradiation means 
by which an adsorption head irradiates light to the inferior surface of tongue of this adsorption head 
in the process in which it goes to a flux feed zone from a solder ball feed zone, and the process in 
which an adsorption head goes to the work positioning section from a flux feed zone The loading 
equipment of a solder ball consisted of the 2nd optical irradiation means which irradiates light to the 
inferior surface of tongue of this adsorption head, and a loading mistake detection means to detect 
the loading mistake to the work of a solder ball. 

[0007] moreover, the adsorption formed in the inferior surface of tongue of an adsorption head — 
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with the 1st process which carries out vacuum adsorption of the solder ball, and takes it up to a hole 
[ two or more ] all adsorption of an adsorption head — whether a solder ball carries out vacuum 
adsorption and was taken up by the hole with the 2nd process to detect On the inferior surface of 
tongue of an adsorption head at the 3rd process which applies flux at the lower part of the solder ball 
by which vacuum adsorption was carried out, and the process which applies flux The 4th process 
which detects the existence of the solder ball which fell from the adsorption head, The loading 
technique of a solder ball consisted of the 5th process which carries the solder ball by which vacuum 
adsorption was carried out in a work, and the 6th process which detects a loading mistake of whether 
all solder balls were carried at the aforementioned work on the inferior surface of tongue of an 
adsorption head. 
[0008] 

[Operation] According to the above-mentioned configuration, it can work well as a series of work 
after an adsorption head takes up the solder ball of a solder ball feed zone until it carries in the 
electrode of a work. 

[0009] Moreover, when a mistake occurs in each process, while this mistake is detected quickly, this 

mistake can be recovered and loading work of a solder ball can be continued convenient. 

[0010] 

[Example] Next, the example of this invention is explained, referring to a drawing. The whole loading 
equipment plan of the solder ball of the first example of this invention and drawing 2 drawing 1 The 
cross section of this solder ball feed zone, The cross section of this adsorption head and drawing 4 
drawing 3 The cross section of this flux feed zone, An important section expanded sectional view 
while applying flux to this solder ball, and drawing 6 drawing 5 An important section expanded 
sectional view while carrying this solder ball in the electrode of a substrate, Drawing 7 is [ the block 
diagram of this control system and drawing. 9 of an important section side elevation while detecting a 
loading mistake of this solder ball, and drawing 8 ] the flow charts of an operation of loading work of 
this solder ball. 

[001 1] In drawing 1 , 1 is a pedestal and the parts described below are prepared in the top. 2 is an 
adsorption head and carries out a horizontal displacement in the orientation of X, or the orientation of 
Y by the move means expressed below. 3 is the feed screw of the orientation of X, and the nut 4 
combined with the tooth back of the adsorption head 2 in one is ****ed to this feed screw 3. The X- 
axis motor which 5 makes rotate a feed screw 3, the frame by which, as for 6, the feed screw 3 was 
****ed, and 7 are guide rails to which it shows a move in the orientation of X of a nut 4. Therefore, if 
the X-axis motor 5 carries out a right reverse rotation and a feed screw 3 carries out a right reverse 
rotation, a nut 4 will move in the orientation of X along with a feed screw 3, and will also move the 
adsorption head 2 in this orientation. 

[001 2] The guide rail 8 of the orientation of Y is formed in the right-and-left both-sides section of a 
pedestal 1 , and the frame 6 is arranged on this guide rail 8. 9 is the feed screw of the orientation of Y, 
is driven on the Y-axis motor 10, and rotates. The nut (not shown) which ****s to a feed screw 9 is 
prepared in the lower part of a frame 6. Therefore, if the Y-axis motor 10 carries out a right reverse 
drive, the right reverse rotation of reverse ****** 9 will be carried out, and the frame 6 and the 
adsorption head 2 will be moved in the orientation of Y along with a guide rail 8. Namely, the parts 
shown with signs 3-10 constitute the move means of the adsorption head 2, and when the X-axis 
motor 5 and the Y-axis motor 10 drive, the adsorption head 2 is moved in the orientation of X, or the 
orientation of Y. 

[0013] The solder ball feed zone 1 1 is formed in the corner of a pedestal 1. Next, the detailed 
structure is explained with reference to drawing 2 . 12 is a container, the base is the mesh 13 which 
has permeability, and the solder ball 1 4 is ****ed so much by this container 1 2. The container 1 2 is 
supported by the box 15. The blow-off section 16 of gas is formed in the space of the lower part of a 
box 15. The blow-off section 16 is connected to the point of a tube 17, and the tube 17 is connected 
to the gas supply section (outside of drawing). The gas sent from the tube 1 7 blows off from the 
blow-off section 16, passes a mesh 13, and flows upwards. This fluidizes the solder ball 14 on a mesh 
13. Air, nitrogen gas, etc. are used as this gas. 

[0014] Next, the device in which the both-way titubation of the box 15 is carried out to longitudinal 
direction is explained. 18 is a plinth fixed on a pedestal 1, and the 1st motor 19 is installed. The cam 
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which 20 rotates by the 1st motor 19, and 21 are cam followers which this ** for a cam 20. Shaft 
arrival of the cam follower 21 is carried out to the lower part of the block 22 combined with the 
inferior surface of tongue of the above-mentioned box 15 f and the cam follower 21 is always ****ed 
by the peripheral surface of a cam 20 according to the spring force of a spring 23. The slider 24 is 
formed in the base of a box 1 5. The fitting of the slide of a slider 24 is made free to the guide rail 25 
prepared in the top of a plinth 18. Therefore, if the 1st motor 19 rotates, a cam 20 will be rotated, the 
cam follower 21 will reciprocate in longitudinal direction (it sets to drawing and is a longitudinal 
direction), and, thereby, a box 15 will reciprocate to a longitudinal direction along with a guide rail 25. 
Thus, when a box 15 reciprocates, the solder ball 14 in a container 12 is fluidized. 
[0015] Next, the structure of the adsorption head 2 is explained with reference to drawing 2 and 
drawing 3 . The adsorption head 2 has the lower case 30 and the upper case 31. the adsorption for 
carrying out vacuum adsorption of the solder ball 14 on the inferior surface of tongue of the lower 
case 30 — the hole 32 is ****ed in large numbers in the shape of a matrix The tube 34 is connected 
to the lower case 30. The tube 34 is connected to the vacuum pump (after-mentioned) 71. attracting 
the air within the lower case 30 through a tube 34 — adsorption — vacuum adsorption of the solder 
ball 14 is carried out at a hole 32 if the solder ball feed zone 1 1 carries out the upper part position of 
the adsorption head 2, the adsorption head 2 is dropped by the vertical-movement means which is 
not illustrated there and the inferior surface of tongue of the lower case 30 is dropped in the solder 
ball 14, as shown in drawing 2 — adsorption — if vacuum adsorption of the solder ball 14 is carried 
out at a hole 32 and the adsorption head 2 subsequently goes up, the solder ball 14 will be taken up if 
gas is blown off from the blow-off section 1 6, and the 1 st motor 1 9 is driven at this time and a box 
15 makes a longitudinal direction rock — the solder ball 14 in a container 12 — fluidizing — 
adsorption — it becomes a hole 32 that vacuum adsorption is easy to be carried out 
[0016] in addition — if a longitudinal direction is made to rock a box 15 — the top of the solder ball 
14 not only in the solder ball 14 fluidizing but the container 12 — a level surface — maintaining — all 
adsorption, while the solder ball 14 becomes a hole 32 that vacuum adsorption is easy to be carried 
out one adsorption — when vacuum adsorption of the two or more solder balls 14 tends to be carried 
out at a hole 32, it is failed to shake the excessive solder ball 14 — having — therefore, one 
adsorption — vacuum adsorption only of the one solder ball 1 4 is carried out at a hole 32 30a is 
vibrator, and when dropping the solder ball 14 from the adsorption head 2, it vibrates the lower case 
30. 

[0017] In drawing 3 , the transparent plate 35 is ****ed between the lower case 30 and the upper 
case 31. Moreover, the condensing element 36 is formed in the interior of the upper case 31, and the 
photodetection sensor 37 is formed in the upper part. 

[0018] In drawing 1 , the 1st line light source 38 is formed in the flank of the solder ball feed zone 1 1. 
In case vacuum adsorption of the solder ball 14 with which the solder ball feed zone 1 1 was equipped 
with the adsorption head 2 is carried out and it moves to a left (arrow head N1), the adsorption head 
2 passes through the upper part of this 1st line light source 38. Drawing 3 shows the status at this 
time. The 1 st line light source 38 irradiates light toward the inferior surface of tongue of the lower 
case 30. here — adsorption — vacuum adsorption of the solder ball 1 4 is carried out at the hole 32 - 
- if it becomes adsorption — although light does not pass in a hole 32 — adsorption — if the hole 
32 has not carried out vacuum adsorption of the solder ball 14, the solid-line arrow head shows 
among drawing — as — light — this adsorption — a hole 32 is passed, it is condensed by the 
condensing element 36, and incidence is carried out to the photodetection sensor 37 If light carries 
out incidence to the photodetection sensor 37, the adsorption head 2 will be proved in the solder ball 
feed zone 11 that it is what made a pickup mistake of the solder ball 14. namely, adsorption — the 
existence of a pickup mistake is judged by the existence of **** of a hole 32 
[0019] In drawing 1 , the flux feed zone 40 is formed in the corner of a pedestal 1. Next, with 
reference to drawing 1 and drawing 4 , the detailed structure of the flux feed zone 40 is explained. 41 
is a container with the shallow base and flux 42 is ****ed. The frame 43 is constructed on the 
container 41. Two cylinders 44 are installed on the frame 43. Squeegees 45a and 45b are combined 
with rod 44a of a cylinder 44. Therefore, if rod 44a moves up and down, squeegees 45a and 45b will 
also move up and down. In drawing 1 , the feed screw 46 is formed in the flank of a container 41 . 
Moreover, although not illustrated, the nut which ****s to this feed screw 46 is combined with the 
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frame 43. Therefore, if the 2nd motor 47 carries out a right reverse drive, the right reverse rotation of 
the feed screw 46 will be carried out, and a frame 43 will be moved to a longitudinal direction along 
with a feed screw 46, 

[0020] Drawing 4 evacuates one squeegee 45a to an elevation position, and shows the case where 
dropped squeegee 45b of another side and the soffit section is landed on the water in flux 42. The 
smoothness of the top of the flux 42 ****ed by the container 41 is carried out by carrying out the 
slide of the squeegee 45b to a left in drawing in this status. Moreover, on the contrary, one squeegee 
45a is dropped, this is landed at flux 42, and the smoothness of the top of flux 42 is carried out in the 
soffit section of squeegee 45a by carrying out the slide of the squeegee 45a to the method of the 
right in drawing in the status that raised squeegee 45b of another side and it was made to evacuate. 
[0021] In drawing 1 , the adsorption head 2 which took up the solder ball 14 in the solder ball feed 
zone 11 passes through the 1st line light source 38 top, as the arrow head N1 shows, and : — if there 
is no pickup mistake — the — it moves to the flux feed zone 40 again, and stops in the upper part of 
a container 41 Then, the adsorption head 2 performs down / elevation operation, and makes flux 42 
adhere to the inferior surface of tongue of the solder ball 14. Drawing 5 (a) and (b) show the mode, if 
the adsorption head 2 downs — adsorption of the lower case 30 — the solder ball 14 by which 
vacuum adsorption was carried out lands at a hole 32 at flux 42 ( drawing 5 (a)), and flux 42 adheres 
to the inferior surface of tongue of the solder ball 14 by subsequently going up ( drawing 5 (b)) 
[0022] Flux 42 is a viscous large fluid, therefore if flux 42 is made to adhere to the inferior surface of 
tongue of the solder ball 14, a concavity 48 will be made on the top of the flux 42 in a container 41, 
and it will be ruined. When ruined so that the oil level of flux 42 might illustrate and the adsorption 
head 2 downs and raises next time, the inferior surface of tongue of the solder ball 14 cannot be 
made to carry out optimum-dose adhesion of the flux 42. Therefore, after making flux 42 adhere to 
the solder ball 14 and the adsorption head 2 moves to an arrow head N 2-way in drawing 1 , the 
smoothness of the oil level of the flux 42 it was ruined with squeegees 45a and 45b as mentioned 
above is carried out. 

[0023] In drawing 1 , the conveyer 50 as positioning section of a substrate is formed in the center 
section of a pedestal 1. 51 is a substrate and is conveyed by this conveyer 50 to the method of the 
right. The adsorption head 2 carries the solder ball 14 on the electrode 52 ( drawing 6 ) formed in the 
top of this substrate 51. between the flux feed zone 40 and the conveyers 50 — Io as a **** means 
— ****** 55 an d the 2nd line light source 56 are formed Io — toward the adsorption head 2 which 
passes through the upper part, ****** 55 blows off ion from a lower part, and neutralizes 
electrification of the lower case 30 and the solder ball 14 The ground of this saturation is as follows. 
That is, as shown in drawing 6 , the chip 53 with which the electronic circuitry was formed may be 
mounted in the inferior surface of tongue of a substrate 51. In this case, when the solder ball 14 and 
the lower case 30 were charged and the solder ball 14 lands on the electrode 52 of a substrate 51, a 
chip 53 receives electric shock with static electricity of this electrification, and there is a possibility 
that the electronic circuitry of a chip 53 may be destroyed. Therefore, ion is sprayed beforehand and 
electrification is neutralized, before carrying the solder ball 14 in a substrate 51. 
[0024] moreover, the case where flux 42 is made to adhere to the solder ball 14 as flux 42 is shown 
■ n drawing 5 , since viscosity is large — adsorption — the solder ball 14 may fall from a hole 32 
therefore, the adsorption to which the 2nd line light source 56 irradiated light from the lower part like 
the 1st line light source 38 shown in drawing 3 , and the solder ball 14 fell — it detects whether there 
is any hole 32 

[0025] In drawing 1 , 57 is. an abandonment box and is installed in the side of a substrate 51 . 
Moreover, between the conveyer 50 and the solder ball feed zone 11, the light emitting device 58 and 
the photo detector 59 are formed. As shown in drawing 7 , a light emitting device 58 irradiates light 
toward a photo detector 59 so that the inferior surface of tongue of the lower case 30 may be met. 
Here, if at least one solder ball 14 has adhered to the inferior surface of tongue of the lower case 30, 
this light is interrupted and a photo detector 59 cannot ****. This judges whether the solder ball 14 
has adhered to the inferior surface of tongue of the lower case 30. 

[0026] Drawing 8 is the block diagram of the control system of the loading equipment of a solder ball. 
60 is main-control section which controls the whole equipment. The above-mentioned X-axis motor 
5, the Y-axis motor 10, and the Z-axis motor 74 are connected to the main-control section 60 
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through the motor control section 61. The Z-axis motor 74 drives a vertical-movement means to 
move the adsorption head 2 up and down. Moreover, the photodetection sensor 37 is connected to 
the main-control section 60 through the detector 62. Moreover, the 1st line light source 38 and the 
2nd line light source 56 are connected to the main-control section 60 through the lighting control 
section 63. Moreover, a light emitting device 58 is connected to the main-control section 60 through 
the drive control section 64, and the photo detector 59 which is a solder ball detection sensor is 
connected to the main-control section 60 through the detector 65. 

[0027] Moreover, a cylinder 44 is connected to the main-control section 60 through the cylinder 
mechanical component 66, and the 1st motor 19 and 2nd motor 47 are connected to the main-control 
section 60 through the motorised circuit 67. Moreover, vibrator 30a is connected to the main-control 
section 60 through the vibrator drive circuit 68, and the adsorption head 2 is connected to the main- 
control section 60 through the bulb 69 and the bulb drive circuit 70. Moreover, the bulb 69 is 
connected to the vacuum pump 71. Moreover, the conveyer 50 is connected to the main-control 
section 60 through the conveyer drive circuit 72. moreover, the time of 73 being the information 
section like a buzzer or a lamp, connecting with the main-control section 60, and the main-control 
section 60 detecting a certain abnormalities — an operator — the — purport information is carried 
out 

[0028] The loading equipment of this solder ball is constituted as mentioned above, and explains the 
whole operation with reference to the flow chart of drawing 9 below. In drawing 1 , when the X-axis 
motor 5 and the Y-axis motor 10 drive, as shown in drawing 2 , the adsorption head 2 is moved to the 
upper part of the solder ball feed zone 1 1 . then, the solder ball 14 which the adsorption head 2 downs 
and goes up by the vertical-movement means, and was ****ed by the container 12 — adsorption — 
to a hole 32, vacuum adsorption is carried out and it takes up (step 1) It is made to fluidize by blowing 
off gas from the blow-off section 16, and driving the 1st motor 19, and making a box 15 reciprocate, 
at this time, so that the adsorption head 2 may tend to carry out vacuum adsorption of the solder ball 
14 in a container 12. 

[0029] Next, in drawing 1 , although it moves toward the flux feed zone 40 as the arrow head N1 
shows the adsorption head 2 f the adsorption head 2 passes through the upper part of the 1st line 
light source 38 to the middle. At this time, as shown in drawing 3 , light is irradiated toward the 
adsorption head 2 from the 1 st line light source 38, and whether light carries out incidence to the 
photodetection sensor 37 detects the existence of a pickup mistake (steps 2 and 3). if the 
photodetection sensor 37 detects light here — all adsorption — vacuum adsorption of the solder ball 
14 is not carried out at a hole 32, but it is judged with pickup mistake ** In this case, the adsorption 
head 2 returns to the solder ball feed zone 1 1 (refer to arrow head N1of drawing 1 '). and after it 
performs down / elevation operation again there and carries out vacuum adsorption of the solder ball 
14, as the arrow head N1 shows, it is again moved toward the flux feed zone 40. And by the middle, in 
case the 1st line light source 38 is passed, the existence of a pickup mistake is detected again, the 
above operation — for example, — since it is thought that a certain failure has occurred to 
equipment when a pickup mistake is not canceled, even if it repeated 3 times — the information 
section 73 — an operator — the — purport information is carried out (steps 4 and 5) 
[0030] Now, when a pickup mistake is not detected, the adsorption head 2 is downed and raised and 
flux 42 is made to adhere to the inferior surface of tongue of the solder ball 14 in step 3, as 
explained, having moved the adsorption head 2 to the upper part of the flux feed zone 40, and 
referring to drawing 4 and drawing 5 in drawing 1 there (step 6). subsequently — although it moves to 
the upper part of a substrate 51 as the arrow head N2 shows the adsorption head 2 — the — on the 
way — coming out — Io — it is sprayed in ion from ****** 55, and the solder ball 14 and the lower 
case 30 are ****ed subsequently, the case where it is shown in drawing 3 at that time although the 
adsorption head 2 passed through the upper part of the 2nd line light source 56 — the same — all 
adsorption — it detects whether vacuum adsorption of the solder ball 14 is carried out to a hole 32 
(steps 7 and 8) the viscosity sake of the flux 42 ****ed by the container 41 when this is set to step 
6 as mentioned above, and it downs and raised the adsorption head 2 and flux 42 was made to adhere 
to the inferior surface of tongue of the lower case 30 at the solder ball 14 by which vacuum 
adsorption was carried out — the solder ball 14 — adsorption — it is because there is a possibility of 
falling from a hole 32 
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[0031] step 8 — setting — the solder ball 14 — adsorption, if having fallen from the hole 32 is 
detected By moving the adsorption head 2 to the upper part of the abandonment box 57, as the 
dashed-line arrow head N3 shows drawing 1 , and canceling the vacuum adsorbed state of the solder 
ball 14 there adsorption of the lower case 30 — all the solder balls 14 made [ the hole 32 ] to carry 
out vacuum adsorption are dropped in the abandonment box 57, and are collected (step 9) And it 
moves to the upper part of the solder ball feed zone 1 1 , and this adsorption head 2 that discarded all 
the solder balls 14 resumes the operation from step 1. in addition — since it is thought in step 8 that 
equipment has a certain failure when fall of the solder ball 14 is detected continuously 3 times — the 
information section 73 — an operator — the — purport information is carried out (steps 10 and 11) 
[0032] Now, in step 8, if fall of the solder ball 14 is not detected As the adsorption head 2 is moved 
to the upper part of a substrate 51 in drawing 1 (arrow head N4) and there explained with reference 
to drawing 6 If the adsorption head 2 downs, the solder ball 14 is landed on the electrode 52 of a 
substrate 51, a vacuum adsorbed state is canceled there and the adsorption head 2 is raised, the 
solder ball 14 is carried on an electrode 52 (step 12). 

[0033] If the solder ball 14 is carried in a substrate 51 as mentioned above, the adsorption head 2 will 
be moved toward the solder ball feed zone 1 1 (the arrow head N5 of drawing 1 , N6 reference). By the 
middle, as explained with reference to drawing 7 , a light emitting device 58 is detected using a photo 
detector 59 for whether the solder ball 1 4 has adhered to the inferior surface of tongue of the lower 
case 30 (steps 13 and 14). Here, if the solder ball 14 is detected, in step 12, no solder balls 14 will be 
carried in a substrate 51, but it will be judged with the thing with the loading mistake. Since flux 42 
has adhered to this solder ball 14, a reuse is not made, then — this case — the adsorption head 2 — 
the upper part of the abandonment box 57 — moving — there — the inside of the lower case 30 — 
air — sending — adsorption — blowing off air from a hole 32 — adsorption — while the solder ball 
14 adhering to the hole 32 is dropped in the abandonment box 57 — the information section 73 — an 
operator — the — purport information is carried out (steps 15 and 16) 

[0034] In step 14, in having no loading mistake, the adsorption head 2 returns to the upper part of the 
solder ball feed zone 1 1, and repeats many above-mentioned operations from step 1. In addition, 
when a loading mistake is detected by ****** 14, it means that the solder ball 14 was not carried in 
one electrode 52 of the substrates 51. Therefore, since this substrate 51 is a defective, it is removed 
from a line. According to the loading equipment of this solder ball, the solder ball 14 can be carried in 
the electrode 52 of a substrate 51 one after another as mentioned above. 

[0035] Next, the second example of this invention is explained. Drawing 10 is an important section 
side elevation while detecting a loading mistake' of the solder ball of the loading equipment of the 
solder ball of the second example of this invention. The flank of the upper case 31 of the adsorption 
head 2 is equipped with the bracket 80. This bracket 80 is equipped with a camera 81 and the light 
source 82. Therefore, after downing and raising the adsorption head 2 in the upper part of a substrate 
51 and carrying the solder ball 14 in the electrode 52 of a substrate 51, the horizontal displacement 
of the camera 80 is made to carry out in the orientation of X, or the orientation of Y, the top of a 
substrate 51 is observed, and it detects whether the solder ball 14 exists on all the electrodes 52. In 
this case, if light is irradiated on the solder ball 14 from the light source 82 and it observes with a 
camera 81 , since the top of the solder ball 1 4 carries out specular reflection of the light and can 
observe it brightly to a camera 81, it can judge the existence of the solder ball 14 easily. In addition, 
although the above-mentioned example explained the substrate 51 for the example as a work, as a 
work, electronic parts, such as a chip, are sufficient. 
[0036] 

[Effect of the invention] As explained above, according to this invention, work until many solder balls 
with which the solder ball feed zone was equipped are put in block to the electrode of works, such as 
a substrate, and it carries them in it can be performed well as work which a series followed. 
Moreover, when a mistake occurs in each process, while this mistake is detected quickly, this mistake 
can be recovered and loading work of a solder ball can be continued convenient. 



[Translation done.] 
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